The title compound was prepared from the elem ental com ponents in a tantalum tube at 1070 K and investigated by X-ray diffraction of both powder as well as single crystals. The crystal structure was refined from four-circle diffractometer data: P 2 xln, a = 618.1(1), b =  613.6(1), c = 743.9(1) pm, ß = 109.40(1 
Introduction
The equiatom ic germanides EuTG e (T = transi tion m etal) exhibit an unusually large structural variety. EuScGe [1] with the tetragonal CeScSi structure [2] was the first compound to be synthe sized in this family. Some time later, the com pounds EuN iG e (own type) [3] , EuZnG e (ZrBeSi type) [4, 5] , EuC dG e (TiNiSi type) [4] , and EuPtG e (LalrSi type) [6] have been reported. During a systematic study of equiatomic rare earth metal -gold -germanides [7, 8] we established EuA uG e [9] which crystallizes in a new ordered version of the CeCu2 type. EuAuGe is a metallic conductor and shows ferromagnetic ordering at 34 K. We have now extended these investigations to systems with other transition metals, and we prepared E uC uG e (A1B2 type) [10] and EuA gG e (CeCu2 type) [11] . Herein, we report on the prep aration and structure refinement of EuPdG e (EuN iG e type).
Experimental
Starting materials for the preparation of E uPdG e were ingots of europium (Johnson Matthey, >99.9 %), palladium powder (Degussa, >99.9 %) and germanium lumps (Wacker, >99.9 %). The elemental components were mixed in the ideal atomic ratio and sealed in a tantalum tube under an argon pressure of about 800 mbar. The argon was purified over molecular sieves, tita * Reprint requests to Dr. R. Pöttgen. nium sponge (900 K) and an oxisorb catalyst [12] . The tantalum tube was then sealed in a quartz tube, heated for five days at 1270 K, annealed at 1070 K for three weeks and quenched in air. The reaction resulted in a compact button which could easily be separated from the tantalum tube.
Powderous EuPdG e is light grey and stable in air. No decomposition was observed after several months. Single crystals of this germanide show sil very metallic lustre.
Lattice constants
Guinier powder patterns of the samples were recorded with Cu Kccj radiation using 5N silicon (a = 543.07 pm) as an internal standard. The pow der pattern could easily be indexed on the basis of a monoclinic cell with the lattice constants listed in Table I . Intensity calculations for EuNiGe [3] with the LAZY-PULVERIX program [13] 
Structure Refinement
Single crystals of EuPdG e were isolated from the annealed sample by mechanical fragmentation and were examined by Buerger precession pho tographs in order to establish both symmetry and suitability for intensity data collection. These studies showed monoclinic Laue symmetry 2/m. The systematic extinctions led to space group P2! / n (No. 14), in agreem ent with the results obtained 0932-0776/95/0800-1181 $06.00 © 1995 Verlag der Zeitschrift für Naturforschung. All rights reserved. earlier for EuNiGe [3] and CaPdSi [14] . We de scribe the structure in space group P 2 j n (as for CaPdSi [15] ) rather than in P2j/b (as for EuNiGe [3] ) in order to minimize the monoclinic angle (ß = 109° for EuPdGe and CaPdSi as com pared to y -130° for EuNiGe). D etailed crystallographic data and experimental details for the data collection are listed in Table I . Single crystal intensity data were collected by use of an autom ated four-circle diffractom eter (CAD4) with graphite m onochromatized Ag K a radiation and a scintillation counter with pulse height discrimination.
The atomic param eters of CaPdSi [14] were taken as starting values and the structure was re fined using SHELXL-93 [15] with anisotropic atomic displacement param eters for all atoms. A final difference Fourier synthesis revealed no sig nificant residual peaks. The positional param eters and interatomic distances are listed in Tables II  and III. A listing of the observed and calculated structure factors is available.*
Discussion
EuPdG e is a new compound in the family of the equiatomic EuTG e (T = transition metal) germanides. It adopts the monoclinic structure of EuNiGe [3] which so far has only been observed for the two europium compounds and for CaPdSi The europium atoms in EuPdG e have the high coordination number (CN) 18 with six europium , six palladium and six germanium atoms in their coordination shell. Such a high coordination is typ ically observed for intermetallic compounds. The coordination polyhedron for the europium atoms as shown for isotypic EuNiGe in reference 3 is quite irregular. This is certainly correlated with the low monoclinic symmetry. The E u -E u distances range from 363.1 to 421.3 pm with an average value of 399.6 pm. This distance is only slightly smaller than twice the metallic radius of europium for CN 12 of 408.4 pm according to the data of reference 16. In EuNiGe [3] , EuA gG e [11] , EuPtG e [6, 17] , and EuA uG e [9] the average E u -E u distances are 390.1, 392.4, 401.1, and 388.8 pm, respectively. The average E u -P d distance of 333.3 pm is somewhat smaller than the sum of the metallic radii for CN 12 of 341.8 pm [16] . The same holds true for the average E u -G e distance of 332.6 pm. Here the sum of the metallic radii amounts to 341.1 pm. The average E u -G e dis tances in EuNiGe and EuA uG e are 330.7 and 326.7 pm, respectively.
The palladium atoms have CN 10 with three germanium, one palladium and six europium neighbors. The P d -G e distances range from 244.8 to 250.4 pm with an average value of 248.2 pm. This distance is significantly smaller than the sum of the metallic radii for CN 12 of 274.5 pm [16] . Similarly short P d -G e distances have also been observed in the intermetallics Ce3Pd2oGe6 (246.2 and 250.5 pm) [18] and Ce7Pd4Ge2 (from 249.6 to 257.6 pm) [19] , In the ThCr2Si2 type intermetallics CaPd2G e2, NdPd2G e2, and G dPd2G e2 [20] , where each palladium atom has four germanium neigh bors in a slightly distorted tetrahedral coordina tion, the P d -G e distances are 250.6, 250.3, and 249.3 pm, respectively. The very short P d -G e dis tances indicate strong P d -G e bonding in EuPdG e. The structure of EuPdGe may thus be described as consisting of covalently bonded twodimensionally infinite [PdGe] polyanions which are separated by the europium atoms.
The P d -P d distance of 289.3 pm is somewhat longer than in elemental palladium (ccp) where each palladium atom has twelve nearest palladium neighbors at 275.1 pm [21] . Thus, there is only a weak interaction between the palladium atoms.
The germanium atoms also have CN 10 with three palladium, one germanium and six europium neighbors. In contrast to the palladium atoms, the germanium atoms have no interactions with each other. The G e -G e distance of 309.4 pm is signifi cantly longer than in elemental germanium (245 pm) [22] . Even though the G e -G e interactions are very small, the germanium atom does belong to the coordination shell of Ge.
A projection of the EuPdG e structure onto the xz plane is shown in Fig. 1 , with the two-dimensionally infinite [PdGe] polyanion outlined in bold face drawing. In a first step, the palladium and ger manium atom s form one-dimensional screws of composition [PdGe] which extend along the y di rection, as outlined in Fig. 1 . These screws are con densed in two directions forming the two-dimensionally infinite polyanions. The condensed screws have the form of somewhat corrugated 4.82 nets. A cut from this two-dimensional network is shown in Fig. 2 and a perspective view through the struc ture along the y axis is given in Fig. 3 . A more detailed description of the EuNiGe type structure was given recently by Evers et al. [14] . The struc ture of EuPdG e also has some similarities with the recently reported orthorhom bic phosphide BaPdP [23] . In the latter compound, the palladium and phosphorus atoms form nearly planar 4.82 net works, separated by the barium atoms.
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